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Questions: 
• Is the Hampton Roads region at a higher 
flood risk than other areas? and if so why? 
 
• What is the future projection of sea level 
rise in the area? 
 
• What can we do about it? 
To prepare for consequences of sea 
level rise and be able to project 
future changes we need to know if:  
 
• SLR rates are increasing? 
 (SLR acceleration) 
 
• SLR rates remain unchanged? 
 
• SLR rates are decreasing? 
 (SLR deceleration) 
 
J. Coastal Res. 2012 
Three separate studies published within the past 5 
months all indicate an acceleration of Sea Level Rise 
in the mid-Atlantic coast 
USGS 
VIMS 
ODU 
Global Sea Level Rise is different than local:  
Local (relative) SLR = Global SLR ± Land Subsidence/Uplift ± Ocean Dynamics 
                    satellite altimeter data 
 (SLR ~ 3.1 mm/y) 
 
 
 
 
 
 tide gauge data 
 (SLR ~ 1.7 mm/y) 
Willis et al (2010) 
Global SLR from 
Altimeter data 
(~3.1 mm/y) 
Local SLR (Sewells Pt., monthly) 
(~6.6 mm/y) 
Local SLR is 2-3 times the global SLR and 
frequency of floods increases  
7-foot flood 
6-foot flood 
5-foot flood 
4-foot flood 
What does a 4-foot or 7-foot flood mean for Norfolk?  
Minor flood: high tide (~4ft; 8-25-2012)               Major flood: Hurricane Sandy (~7ft; 10-29-2012) 
Nowbray St., Hague, Norfolk, VA)  
 
Before 1990: 6ft flood  
every 10 years 
After 1990: 6ft flood  
every 2 years 
1902 
church built 
today 
picture taken: 1935 
4-foot flood 
Original SL Data 
SL Trend 
Sea Level Analysis in  
Chesapeake Bay  
Analysis Method: 
Empirical Mode Decomposition- 
Hilbert-Huang Transformation 
(EMD/HHT) 
[Ezer & Corlett 2012a,b] 
• All the stations with long records (60-110y) show similar SLR trend 
• SLR rates significantly changed from:     
  1-3 mm/y in the 1930s to 4-10 mm/y in the 2010s 
SLR is clearly accelerating in the Chesapeake Bay 
Decadal Averaged Sea-Level Rise Rates 
Decadal Averaged Sea-Level Rise Acceleration 
Spatial differences due to 
different land subsidence  
Similar acceleration indicates 
common driver  (Atlantic Ocean?) 
 Similar 
acceleration as 
Sallenger-2012  
Boon-2012 
So what is a possible reason 
for the acceleration in sea 
level rise along the  mid-
Atlantic coast in recent years? 
 
Note: land subsidence is a slow 
process that can not cause 
acceleration!   
Sweet et al., 2009 
Hypothesis: 
Climate-related 
weakening of the 
Gulf Stream raises 
coastal sea level 
sea level rise 
1996-2003 2004-2011 
There is evidence that in 
recent years the Gulf Stream 
is weakening and potentially 
shifting offshore 
Weakly Gulf 
Stream path 
from 
satellite 
altimeter 
data  
      Change of 12 cm over 10 years  
All sea level records from Atlantic City (NJ) to Duck 
(NC) show similar long-term pattern driven by the 
Gulf Stream 
Decline in Gulf 
Stream strength 
So how will sea level 
change in the future? 
 
make projections 
based on our analysis of 
local SL data 
2011 
? 
1950 
SLR projections for 2100 based on different scenarios 
(compared with National Research Counsil scenarios)  
NOT A REALISTIC SCENARIO FOR THIS REGION 


SLR includes current acceleration rates: 
SL = A x T  +  0.5 x B x T2  
A= SLR rate (2011) 
B= SLR accel. 
T= time (year) 
    Summary: 
- Sea level is likely to continue to rise at increasing rates 
 during the next decades  
- Thus need to develop adaptation strategies to mitigate 
 increasing flooding in the Hampton Roads 
Larchmont  
Floodwall 
Hague area  
